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[0001] The invention relates to the use of aqueous compositions, which contain two different 
Polyoxyethylen polyoxypropylen copolymers. 

[0002] Aqueous compositions, which contain Polyoxyethylen polyoxypropylencopolymere, are known (J. 

Pharmac. Sci., 80, 3, 1991, S. 280 - 283, J. Colloid interface Sci. 1990, 1997, 2, 307 - 312). 

[0003] From US 3.740.421 aqueous gels, which Polyoxyethylen polyoxypropylen contain, are known. 

[0004] These polymers e.g. become, as thick, Gelbildner or solubilizers in particular for pharmaceutical and 
cosmetic preparing used (polymer control LED Drug Delivery, 1991, 189-214, control LED release Society). 

[0005] From the APPROX. 1.072.413 Poloxamer gelsystems, the different Polyoxyethylen polyoxypropylen 
copolymers are contained for the application in the pharmacy and Kosmetik known. 

[0006] There was the object to develop aqueous compositions which make a controlled delivery possible of 
a drug at defined effect places and simple with a syringe to be given are. 

[0007] This object becomes dissolved according to invention by the use of an aqueous composition. 



a) a Polyoxyethylen polyoxypropylen copolymer A with an average molecular weight (MGw) of over 8000 to 
20,000 and 

b) a Polyoxyethylen polyoxypropylen copolymer B with an average molecular weight (MGw) of 4000 to 
8000 

to the preparation of medicaments, which becomes subcutaneous or intramuscular administered. 

[0008] Used the according to invention compositions can be given and formed with room temperature in 
liquid form intramuscular and subcutaneous with body temperature a depot gel, become controlled released 
from which active ingredients. In the drug formulations used the according to invention compositions work 
however not only as Gelbildner, but also as solubilizers, emulsifier and dispersing agents. 

[0009] In used the according to invention compositions contained the copolymers A wise a prefered MGw 
(middle weight molecular weight) from 9000 to 15,000, the copolymers B from 5000 to 7000 up. The mg 
values are calculated from the oh number. 

[0010] Used the according to invention Polyoxyethylen polyoxypropylencopolymere can be represented in 

first approximation by the subsequent general formula: 

EMI2.1 

whereby A and b mean such values in each case that the indicated above molecular weights become 

[0011] The weight-related portion of the Polyoxyethyleneinheiten &lsqbstr& CH2-CH2-0 &rsqbstr& in the 
copolymer A amounts to prefered 60 to 80%, in particular 70 76% ; in the copolymer B prefered 70 to 
90%, in particular 77 to 84%. The ratio of the values A and b is corresponding in each case adjusted. 

[0012] The copolymers A and B are actual known polymers (commercial products) and become on known 
manner prepared. The copolymers can to the stabilization BHT contain and lie usually as coarse-grained 
powders of wax-like consistency forwards. They become general also referred as "poloxamers". 

[0013] Used the according to invention compositions contain the copolymers A prefered in amounts from 5 
to 30, in particular of 10 to 25 weight percentage and the copolymers B prefered in amounts from 1 to 30, 
in particular 2 to 25 weight percentage, in each case related to the total composition. 

[0014] The compositions exhibit the advantage that the Sol geltransition temperature tailored, in particular 
within the range of 20 DEG 0 to 40 DEG C, can be adjusted. In addition the viscosity of the resultant gel 
can become adjusted. In addition it Is to be observed that the compositions do not show viscosity waste 
over a far temperature range (30-90 DEG C) with increasing temperatures. 

[0015] Used the according to invention compositions can be manufactured generally in two ways: 



[0016] With the "cold procedure" the copolymers are stirred together or successively into waters by 0-25 



DEG C. Insoluble ingredients can become in an organic solvent such as ethanol, i-propanol or propylene 
glycol dissolved and then combined homogeneous with the aqueous phase. 

[0017] With the "hot procedure" the copolymers become together or successively like dissolved above, only 
the temperature amounts to 60-100 DEG G and the solution becomes subsequent on 25 DEG 0 cooled. 

[0018] Used the according to invention compositions can contain the corresponding pharmaceutical or 
cosmetic active ingredients beside the polymers and solvents mentioned still. The corresponding active 
ingredients can become as solution admixed. 

[0019] For temperature-sensitive active ingredients the cold procedure prefered is natural. 

[0020] Used the according to invention compositions can contain additional 0.01 to 5, prefered 0.02 to 1 
weight percentage polyacrylic acid. The polyacrylic acid leads to a decrease of the gelling temperature and 
increase in viscosity. 

[0021] As examples for pharmaceutical agents are mentioned: 

Aldosteron antagonist, like e.g. Kaliumcanrenoat, Spironolacton and Furosemid; 
Analgesics/ Antirheumatika, like e.g. Diclofenac, ibuprofen, Proxicam, Tramadol and Opiate; 
Antiarrhythmics, as for example Mexiletin, Propafenon or Sotalol; 

Antibiotics/ chemotherapeutic agents like e.g. Penicillins, cephalosporins, tetracyclines, amino glycosides, 

chloramphenicols, Thiamphenicol, Lincomycine and macro eyelid antibiotics, polyp CEPT ID antibiotics, 

Chinolone, Nitroim idazole, malaria means, Virusstatika, enzyme inhibiters e.g. beta - lactamase; 

Antiepileptika, e.g. Phenobarbital, Carbamazepin; 

Antifibrinolytika, like z. B. Tranexamsaure, Aminomethylbenzoesaure; 

Antihypertonika, e.g. Clonidin, Prazosin, Minoxidil, verapamil or nifedipine; 

Antikoagulantia, for example Phenprocoumon or heparin; 

Antihypotonika; 

Antimykotika, e.g. Miconazol, Itraconazol, Flucytosin, amphotericin B, Nystatin or Griseofulvin; 

Beta receptor blocker, calcium antagonist and ACE Hemmer like among other things Atenolol, Propranolol, 

Metoprolol, Nifedepin, Nitrendipin, Nisoldipin, Dilthiazem, Gaptopril, Lisinopril, Enalapril or Ftamipril; 

Antiasthmatika, among other things Terbutaliri, Salbutanmol, theophylline; 

Diuretics, for example Piretanid, Furosemid, Hydrochlorothiazid or Chlortalidon; 

Enzyme preparations and transportation proteins like among other things Aprotinin, Hyaluronidase, 

Kallidinogenase and L carnitine; 

Fibrinolytika, like Alteplase, urokinase, streptokinase and other one; 
Gynakologika, Kontrazeptiva, prostaglandins and their derivatives; 

Hypophysis, hypothalamus hormones, other regulatorische peptides and their restrictors as well as 
derivatives of the hormones mentioned; 
Immuntherapeutika and cytokines e.g. Interferons; 

Kardiaka and coronary means, e.g. Glyceroltrinitrat, Isosorbidmononitrat, - dinitrat; 

Local anaesthetics and Neuraltherapeutika, for example Mepicacain, Bupivacain, lidocaine, Procain, 

Tetracain and other one; 

Nebenschilddriisen hormone/ Calcium stoffwechselregulatoren; 

Parkinsonmittel and psychopharmacologic drugs such as z. B. Amitryptylin, Doxepin, benzodiazepines; 
Schilddrusentherapeutika; Serums, immunoglobulins; Sexualhormone and their restrictors and/or their 
analogues; Thrombozytenaggregationshemmer; Cytostatic drugs and Metastasehemmer, like z. B. 
Alkylantlen, Antimetabolite, Alkaioide, cisplatin, interferons, LH RH analogues; 
Lipidsenker, like z. B. Fenofibrat, Bezafibrat, Simvastatin. 

[0022] These active ingredients can affect the viscosity characteristics of the compositions. Thus e.g. leads. 
Ibuprofen to a decrease of the gelling temperature. 

[0023] Used the according to invention compositions can contain also still salts such as NaCI or KCI, which 
cause a viscosity increase if necessary. Such salts can in amounts of 1-20 Gew. - % present its. 

[0024] Used a according to invention composition can therefore e.g. the subsequent components contain: 

< tb> < TABLE> Columns=2 

< tb> Wirkstoff< SEP> x g 

< tb> Propylene glycol 
*) 

< SEP> 20 g 

< tb> Copolymer A< SEP> 22 g 

< tb> Copolymer B< SEP> 5 g 

< tb> NaCk SEP> 1 g 

< tb> H20< SEP> ad 100 g 

*) Solubilizer in case of of severe water-soluble active ingredients 

< tb> < /TABLE> 

[0025] In addition used the according to invention compositions can contain still the conventional 
adjuvants for pharmaceutical preparing, like e.g. Surfactants. 



Examples 1-8 

[0026] A Polyoxyethylen polyoxypropylen copolymer with a middle MGw of 12,000 g/mol and a weight- 
related portion of Polyoxyethylen of 73% (Lutrol TM F 127, BASF) became dissolved with 5 DEG C in H20 
by agitation. Subsequent one became a Polyoxyethylen polyoxypropylen copolymer with a middle MGw of 
6000 g/mol and a weight-related portion of Polyoxyethylen of 80% (Lutrok R> F68, BASF) likewise with 5 
DEG C bottom agitations added, until a solution became obtained. 

[0027] Table 1 contains the indications to used in each case the amounts in the single examples, whereby 
it concerns with example A a comparison example (only a copolymer A in the composition). 





tb> 


< TABLE> Columns=3 




tb> 
tb> 


Head Coll : 






tb> 


Head Col 2: 


Copolymer A 




tb> 


Head Col 3: 


Copolymer B 




tb> 


< SEP> A< 


SEP> 20< SEP> -- 




tb> 


< SEP> 1< 


SEP> 20< SEP> 5 




tb> 


< SEP> 2< 


SEP> 20< SEP> 10 




tb> 


< SEP> 3< 


SEP> 20< SEP> 20 




tb> 


< SEP> 4< 


SEP> 17,5< SEP> 10 




tb> 


< SEP> 5< 


SEP> 17,5< SEP> 15 




tb> 


< SEP> 6< 


SEP> 15< SEP> 10 




tb> 


< SEP> 7< 


SEP> 15< SEP> 20 




tb> 


< SEP> 8< 


SEP> 12,5< SEP> 20 




tb> 


< /TABLE> 





Examples 9-14 

[0028] As for the examples 1-8 aqueous preparations prepared, which exhibit the composition indicated in 
table 2, became. 

[0029] The polyacrylic acid (Carbopol TM 940, BF Goodrich) became in an aliquot H20 dispersed and 
therein with 5 DEG C with the solution of the copolymers A and B combined. The polyacrylic acid became 
then neutralized with triethanolamine. 

< tb> < TABLE> ld=Tabelle 2 Columns=4 

< tb> 

< tb> Head Col 1: Example 

< tb> Head Col 2: Copolymer A 

< tb> Head Col 3: Copolymer B 

< tb> Head Col 4: PAA 

< tb> < SEP> 9< SEP> 12,5< SEP> 20< SEP> 0,05 

< tb> < SEP> 10< SEP> 12,5< SEP> 20< SEP> 0,1 

< tb> < SEP> 11< SEP> 15< SEP> 20< SEP> 0,1 

< tb> < SEP> 12< SEP> 15< SEP> 20< SEP> 0,25 

< tb> < SEP> 13< SEP> 17,5< SEP> 1 5< SEP> 0,1 

< tb> < SEP> 14< SEP> 12,5< SEP> 1 5< SEP> 0,1 

< tb> < /TABLE> 

Examples 15 and 16 

[0030] Compositions became like described above prepared. Ibuprofen became dissolved in 
ethanol/propylene glycol and this solution of the solution of the polymers added (S. Table 3). 

< tb> < TABLE> ld=Tabelle 3 Columns=5 

< tb> 

< tb> Head Col 1: Example 

< tb> Head Col 2: Copolymer A 

< tb> Head Col 3: Copolymer B 

< tb> Head Col 4: PAA 

< tb> Head Col 5: Ibuprofen 

< tb> < SEP> 15< SEP> 12,5< SEP> 15< SEP> -< SEP> 5 

< tb> < SEP> 16< SEP> 12,5< SEP> 15< SEP> 0,1< SEP> 5 

< tb> < /TABLE> 

[0031] The results with the compositions after comparison example A and the examples 1 to 16 are to be 
taken at the figs 1 to 4. 

[0032] Figs 1 and 2 show the dependence of the viscosity and the Sol geltransition temperature of the 

concentrations of the polymers in the compositions. 

[0033] Fig 3 shows the influence of the supplied amounts PAA to the viscosity and fig 4 shows the gel 
strength for certain compositions. 

[0034] The viscosity became measured thereby with a Viskosimeter of the company Physika measuring 
technique GmbH (Rheolab MC 10). The temperature became with a heating rate of 1 DEG C per minute 



increased, the rotation speed amounted to 250 RPM. The gel strength (Penetrationresistance) became with 
40 DEG C with software a controlled Penetrometer (TA-XTL Texture analyser, company Stable of Micro 
system) with one 5 kg loaded cell and 20 a mm sample measured. The test speed amounted to 1 mm/s, 
the depth of penetration 5 mm. 

[0035] The so prepared compositions can become in actual known manner by means of a syringe 
subcutaneous or intramuscular administered. Thus knows the bottom skin e.g. in the vicinity of an inflamed 
site, or in the muscle a medicament depot obtained become, that, since the composition with body 
temperature gelled, which can release drug controlled. 
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1 . Use of an aqueous composition, contained 

a) a Polyoxyethylen polyoxypropylen copolymer A with an average molecular weight (MGw) of over 8000 to 

20,000 and 

b) a Polyoxyethylen polyoxypropylen copolymer B with an average molecular weight (MGw) of 4000 to 
8000 

to the preparation of medicaments, which becomes subcutaneous or intramuscular administered. 

2. Use according to claim 1 , characterised in that copolymer A a MGw from 9000 to 1 5,000 and copolymer 
B a MGw from 5000 to 7000 exhibits. 

3. Use according to claim 1 , characterised in that copolymer A a weight-related portion of 
Polyoxyethyleneinheiten - CH2-CH2-0 from 60 to 80% and copolymer B such a portion from 70 to 90% 

4. Use according to claim 1 , characterised in that the composition 5 to 30 weight percentage copolymer A 

and 1 to 30 weight percentage copolymer B contains. 

polyacrylic acid contains. 

6. Use according to claim 1, characterised in that the composition a Sol geltransition temperature of 20 
DEGCto40 DEG C exhibits. 



